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[#lf!f#©«SK] 



&K^-tS?SttS:i|itJ#LT^agBStS::3- Kf-SSf 1 IB^fflJfrtS^. 

[ff#^4] ge#J#-5§'l~4©V'>-f;iX*^CfB*©y^ y®@e?>JtCML/T 5 
0%J«_h©ffillffiS:*i-ST$ y^M5?!I5:*L> J&o^jiOH' F©5fttC!te£ 

[ft#^5] i ~ 4 <D^-fti-frizmm<DT smmp}*^- F-r 

&&gIB?!I©— mXit-^mizMLX. 5XSSC, 5 0 iC©^#T7?/A-f ^"U ^* 
F-t-5lt#«lfB*©ae^-= 

[ff*a 6 ] i ~ 5 ©^Ttvfr i ^Kffiis©^-^-^-^^ 

[«#3f 7] 

sogers,, 



tt^3S i ~ 5 (D^irti-fr i mzmMomfc^-iz <t o t n - f 



o] ft*:si~5©v^;h,fr i:K(CB2*©se^#3£A£;aT.fc 
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[0 0 0 1] 

[0 0 0 2] 

[0 0 0 3] 

*t5*. 7^3}fy-f Ktt*ft*^&lS5&v^b»feco<eHJc*^b. *nf;>f F(4 

^i>r^^>> f;v7>r-i;>,. /<^--y>. v^er^&tf^ 

«s#j^«, tfjuzi*/Mt. y is frit. *rMkRxfmm<DpHiz&*j&wtzft& 

(Forkmann, Plant Breeding, 106 , 1 , 1991 ) „ 
[0 0 0 4] 

y («^.ttPlant Cell, 7 . 1071-1083, 1995), £^J«lCHfc&i*'l5-?-«:&i^ 

V-> (3-0- (6-0- (p-^ vn>r;i/) - -d- -5-0- (6-0-*^ a — jv- 
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t>s *©3^^^y*^ffi*7?^c«esi^Tv^3&v^ti<3!)tt7^3Ky -< F-3*-t: Fn 
UDP-^;i/i3-^ : y > h >>t-> (^^^V -f K) 5-o-^;i/=2S/;i/ 

[0 0 0 5] 

_-.<©^j^ 7 ^3fC-y .^=F-3^i^F i3 -=¥ h ^ n— A P-4- 5-0 
<D7T$ 'J -lC«-r<&^i:*^&tlTfey (Plant Cell, 7 . 1071-1083, 1995 

a 

— JRlc* v^tfjj 3 fio*SSii ^> n - x J: o T f » $ ^IT ^ 

ifn, =i $//Wfc & at B tt> b fesBSJc i & fetttt, y > F $/ T - > o^^tt £ 

^fi¥ffi^it^;$ii:^>^#X.e>^lT^^> (The Flavonoids, Chapman & Hall, 1994 

) o 

[0 0 0 6] 

>f F3 -^3j/^h7>X7x9-t* (JKT3GT) l:=i-FtSlfiWh 

ilS^IHI*©^ F^<Z>3 GT07^ y»S5U©ffirafttt3 2%. 
©h9^D3^fc^*A^3GTC[)75;ii?![0fiHtttt7 3%. M^Mm 
%B<DV > F^-^XCD 3GTTii4 6 %T*$>Z> 0 

^fa^70UD P-7^7-X : 7 > h $/7 — 3 - -pJUZl i/ F^ 

A;s/;i/h^>x7x7-t' (3RT) fen- Kt5»fi-ft* a-->^$ti 

[0 0 0 7] 

4©K:feiBb6'r. rofijss:j»*iE-r.*** (sgt) ©ae^ tt*jEJc#&n 
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ftU£Wi&£> (Planta 160, 341-347, 1984 , Planta, 168, 586-591, 1986) 
[0 0 0 8] 

. . - 

Jt^ X & if e> tlT V* . 
[0 0 0 9] 

[0 0 10] 

H^lfS^ ; WO 96/2550 0 (CfB«^ ilX ^£ 7 S/MS#i 
J 4 Ftt5&1r&<DWtte<* *fc^LT*S'& , rs&0>. 7^JI/SK&HBR£MS 
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[0011] 

[0 04 2-] — — — - 

DNAlEJU&liiR'i- ££IC, *iiB7>hi/7>lifiIa)5fi 
[0 0 13] 

*mm<DBm$:^ - Ft - SDN A£f§£tc&, ftlAtf^ 7t ut/*/ vast 4 
Ts^fU^ (Differential display) SSSJf[V*£> rfcj^fS 
£ e Mill S/V (Perila fruescens) (Cfcl^TB:. 7> F */ 

[0 0 14] 

«fcy*#»*Ctt. «l|(Z)||&tf*J||©**&RNAS:«riBU SSlCt^oTc 
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DNAS6«U £ *l J: y#«IU JRJIia*© c DN A5>f ^5 U 
lC#:ftU *Hfi*CD c DN A^^y-^Ctt^ftb&V^ c DN A£* 
JK-r«>o «icr i btff ?>tlfe c DN AS^D-^t U«V^ Slllfi*Oc 



N A X tt* © SS^.S: ^ P -rj/ £ bT JfflJ^ J&_(Dm®fr±> ©cDNAy >f U 
y -^y-fS cities y. ^(^)«ifea*<Z)*fgW(Z)^*$:=i- F*T£ 
DNAS^z:i:#T^S 0 

[0 0 1 5] 

(HJ6«1) . #C*Cd -9 bT#£>tl£DN A^^P-^i: ITA-^t (Ve r 
bena hybrida) frfeOcDNASX^J — — 2/ 2*irZ> Z. ti IZ J: »JA 
-^<tfl*«)#8B©aaiJ:3 - Kt*DNAS:ff 2 ) . a&fcB«fc: 

tfciSigbfc. 
[0 0 16] 

ftot*SSIt l—4©V^-f*l^K:fB*CDT^yS«By!FJC#bTl 
[0017] 
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sc. wa«5xssc. 5 o-ccQ^ffTT'^-r^ 1 ; **-f xu io77#;>f 

i If 7 5 ; 1 6 fit 3 - Kt 5 SIIJO (Dm&l*. 50-CS^T(DU 

[0 0 18] 

-*©%•©-, M^ii«e>*3fi©%-©v M*.tr, /i-^^-^-h lx-TSsRwa-E^*' 

tbSSt-g^tt, cDNAT-JioTt)J;<, ^;ADNAf*oTtJ;t\ 
[0 0 19] 

e>£, ie?ij#^ : i~4©^i--*i;?McfE»©75 jmmm^n^x 

3 0 %J£U:. L < 5 0 %£Lh, MX. «6 0%X(i7 0 %«_L. ^§-&{C J: o 
RMVX2. 0 — 3 0%©^HffiS:^-r o S£^T, l»a#* : 1-4 1C 

E*©rs;iBJIi:3 O%JBU:0>ffiHttfca*U j.o«Mgi>nses:*"i-*sa 

[0 0 2 0] 

l6it«i~3CDlS»CDJi;«l!36>&flB&3^ja:a»J, #$!f?i©^fit©7 ^ ./ ® 
UafttWcfcoTRy, ll©||Mtt»5 0%JK± (fgifcM 3 #!?©'£) , M 

xif6 0~7 0% (i&86M2#ji©r£) T**y, s &(ch— 8ft3fc©**©T 

BEJUS-f- : 1 ~4 (CfB«©7^ y^IH^JtC^LT. 5 0%K±, ii«6 0 
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~7 0%J^±. f§1=r{cj:oTJ±$e>}c9 0 %#±©ffiHtt ft*-*-* TS,/»BBaJ 
%#fgiE©&BT*&5., 

c DNA 5 M' 75 U-©^ U - — ^yt^j: y?»e>n-&. 

[0 0 2 1] 

±iatci y*§e>*ifcc dn axs^; $ y ?dn AwftjKSMSiifi'ffcicj: y#, 3 

[0 0 2 2] 

sici*, «;fctfB»fc?-sy^aKWJ:y*v*y5,'BMBau «*.tf£*y^ 

y»BJ9fcn- F-TSDNAfc, ffiS©1WI8»JlSK:J: y««rU #e>tlfcDNA 
Wtf#B»fc"r*75 y»l!J!l©£flc«:=2- KLT^&^l§-£tc«\ ^J£8P#£ 

^DNAil^nr fccj: yjga.tf.fcn. 

hSrttlSU 7^d<y-f k© 5 wEfMMRse?©n8RM& 
H! rfcK: J: y*ftij!icfli«fMEfM9-*&=i- Kf ftJte^jtfW&ft. 

© 5 fit tc«s & m» -t & ms&*x£ e jsc «: # s i t # t* % « . 

[0 0 2 3] 

**^tt* fe. iBj»j*-&i~4©v\-r*i*i»K:ia*©7 r 5 j wmmzus-t z>iri& 
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99-. fttf«'<^*-K:J:y»R«»a*ifc1&±K:lB'r-6. S±i:LTtt, 0 

S/xUtT ( Escherichia ) SIC* ^-6*188, Mxtt^If ( Esc 
herichia c o 1 i ) „ ASW^X ( Baci 1 ius ) MfflL£.%3, ffl?L 
itlA^JV^ • Xrf? 'JX ( Ddcillub bubliiis ), ^EgJBCQfe 

^Srffii^szfctfTS*. 

[0 0 2 4] 

•SXttMB^ttMtSS. ©ShbTH «A«*y*n^-fex ( S a c c 
haromyces ) M^K* y # n ^ *fe X • -fe V fcf S>x ( S a c c 

haromyce s cerevisiae ) ^fjfi^Vfibifo. ^ 1>T~ -■ 

ttT^^;i/=¥;i/^ ( Aspergillus ) «Att7^^¥^ 
•rtUif ( Aspergillus o r y z a e ) . T X^JU^f/l/X • —it— 
( Aspergillus n i g e r ) . n U ^ A ( Penicilli 

um ) iat2ftftf#if&fi§e a^tc m^mmxitm^imm^mx^, m 

[0 0 2 5] 

-if-, PHO 5^n=E-#-«^«ffla*i, ^^BS^n^E-ir-fcL/TttW 
itf7^7»t\ trp CSftfttMSfi*. Kf%fflSS?g±fflya^-^ 
-tLTB^^f^tt^P^-*-, MAtfS V4 S 

V4 o u- hya^-^-^tftt/sstis. 

[0 0 2 6] 
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-r-tg jc. J: »J a tt 4: -r * 5 &ft IS fl2,-»§3#-6-i-fe-#--&£ 5. 

[0 0 2 7] 
[0 0 2 8] 

[0 0 2 9] 
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V*Ky Molecular Cloning (Cold Spring Harbor, 1989) . $r£4Hb^5ll^ 
XZf^msm (ffc^HAl 9 9 6). lSm v i;W09 6/2 5 5 0 0 ICfB 

TEsrarscfF^: 

-[0 0 3 0] - - - 

(1) f77l/>^t;Vf-f^^l^>f 
S/y (Perilla frutescens) \Z It. ^tCT> h ^7->^fit6SI (fx. 

•9-* )^*y. h y7->(Z)i^j:vD-;i/yV-> (3- 

o-(6-o-(p-^vn^;i/) - /j-d- tfjiui/M -5-o-(6-o-vd- jv- jb-d- 

- — ^>) il^SE^atlTV^ (Agri.Biol. Chem. 53:19 

7-198,1989) c 

f77 L/>>-v;i/^ : ^ ^^U^li. Science 257, 967-971 (1992) &C$g^2*l 
[0 0 3 1] 

±fB2g|0>:> V<Z)^*5>*y h^aiy — (Plant Molecular Biology Manu 
al, Kluwer Academic Publishers 1994 PP.D5/1-13 ) IZ J: y ^ R N A £ttffi b 
£:„ »&il^RNA*&mRNA1z;tl/- jf-^r y h (Clonetech *±) &JBv\ 
TsKy A + RNASWJRbfc. 0.9 ©3K'JA + RNAS:7>*-S:W*l/fe 
*UddT^7-fV- (GenHunter t±<DH-THG. H-T11A. H-T11C) £JBV*TjEJ£ 
^33^1 T\ j£3£^U -*icDNA?;||fe 0 ^cDNASftSJCU HC 
T^A-S:#iiIlUfc*y =f d T^7>fV-i:^7-f7- (GenHunter 
AP1 *>&8 ) &:/^>fV-£U PCRSrfJofco 
[0 0 3 2] 

PCR<Z)£jSS©#att20^1 T% 2 ^1 (DcDNAiE 0.2 #M 09H-T11G 
. H-T11A, H-TllC(Z)V^-ftl^©^ , ^>f 0.2 /iM 0DH-AP1 *r>£>8 <ZH*1Mx;^ 

CO^^-fV-. 0.12ixM dNTP. 5 ^SlO^CiCD [32P] dCTP , 10mM Tris-HCl 
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(PH9-0) . 50 mM KCL . 0.01% Triton X-100. 1.25 mM MgCl 2 , 1 rL — v h CDTa 

94TC30», 4<VC2 3h 72TC30fJS: 1 9 JVt b fefijE £ 4 0 *>f * *J 
SU 72TC-e5^Wff#L/fc. 

[0 0 3 3] 

£JLt<Z> ZolC VTmm ltDN AHfr/tS; D N A*ft*KJTJS:ftfe-r SIS©* U T 
-^JL/U^S-l^^ .XJK-7--f-AtA.JCll.3ft-b.3fe: 
. - #?>.*ifeA> K*&2,600 2m<D^m<D^J^it^ mMT*<D&fr*>tl 

fcA>Kti3 6*t&ofc. rne>&««bfcy;i/^&«jy ffib, 100 /*i 

C^mbfco *fflbfeDNAS:3i* y-^tfclRU 20 ^ 1 (£>7K(C?gg¥ b 7c 0 r© 
«^I©DNA6»a»cU ±EK:^£PCR£/S£^;ri^fi : vv 331 
-©/t^K-^rD-V-vT D -N-A«-^S:-ie«|-75g fe 0 -.-r <Z) D-N A#t/i & Ji-V*T\ v-f 

[0 0 3 4] 

(2) 7if>^«f 

JK±©3 3«0DNAyn-^&MVATJKTCD*ffi^yif >jl¥W&f?ofco 3R 
H^*Hfi5R<3D3KU A+ RN A&1.2XT#n-*£<&tr3fc;i/Vi; >>f;i/T^^ 
. ±4 n>RlCjf£^b£o £(Z>KS:5XSSPE. SX-r^/Vl/ 0.5% SDS. 20/ig/ 
ml<£>^'ft|£DNA #*ETT 65 TCTf-lft, 32 P T'«»l/fe±IBDNA^n-^t;N 

-f ^u^>fxa*fc 0 /w^y^xufeRsixssPE, o.ixsds mm$>T* 

[0 0 3 5] 

(3) cDNA^^^^U-©^^ 1 ;--^^ 

i/X"r<LXgtlO (7v-i/tAtt) &jav*TA.gtlOS:/<^ c DNA9 

frSB^i"J-->yU ■t*l-€ f *lJC*flS'r-5 c DN A£#£ 0 ^tf)? 
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3R5t*fifttfeJa->lfc H-T11A£H-AP3 (D?^ >T V- (C fi3fe"T -6 D N A Bft 
[0 0 3 6] 

*fe, iC^P-^jBl>fe7 Y^r? U — g)^» U — ^>yt3 R 4 fe<fctf 3 

£IE#J##2 tC^Lfco ££3 R4 £3 R 6JC3- KStlS * >^^RCD 
«)£7 3 9 2%0ffljffft$:^L / fe 0 

[0 0 3 7] 

. 8.R6fcM»fe>D->lt, H-TllGilH-AP8^ <D^f~7 V — D N A 

JEC^a^-SSSftfrofe. r^SE?[|l:gE?iM - HI#I## 5 JC^bfc. 8R 

[0 0 3 8] 

TfiJ«a*fttfJ:v*. -<z> J; e> fcSOfttt. «A«HBH-aW^« ; WO 9 6 /2 5 
[0 0 3 9] 

(4) *«tCfi»€>3 R4<Z)cDNA(0«3R 

p3R4tf)BstXI flJ»r»fi«:T4DNAjKy^9-* (SSJt) £MVxT¥?# 
ffcU S fCT -ftOBamHI ^(Wa$ffi7?« *J ffl bT#e>*l&»&1.5kb 0D 

NABiiti:, P YE 2 2mCDEcoRI flj(fr*i8fc¥»ftb. S £> ICBamHI ?Bft b T 
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o 

[0 0 4 0] 

p YE 2 2 m 5r^1--5^:jKBJMl 0 9^ii, Escherichia col i SB 
M3 3 5 i:*4U FERM B P - 5 4 3 5 £ LTXlSi^Mlf US 

c DNAH B^SrtWft^D^-^-OOioT'ftsyUtDy^ft K3 
[0 0 4 1 ] 

pY3 R4S:fflV^t, S®*^*n ^-fe^ • -fe UbfS/x— (Saccharomyces ce 
revisiae) G1315 (Ashikari et al. , Appl. Microbiol. Biotechnol. 30, 515 
-520,„ 1989) £#^£>0D#ffi (Ito et al. J. Bacteriol., 153, 163-168, 1983 

miRLfc. »&*lfc-»*«»«t-S:10«lCD, l%%*f$JM (Difco tfc) fc^tfA 
-#/ft;i/#*-*gi& (Burkholder, Amer. J. Bot. 30, 206-210 ) (CT. 3 01CT? 

[0 0 4 2] 

H0«llCig*L£ o £*l&fc*M«U H;t?i77- (100 mM y>i;^77- 
( P H 8.5) . 0.1% (v/v)2-^;^^bx^;-;K 10/* M APMSF , 100 /iM UDP- 
{ffl/ZJ — X) lCjB8ib, ^^Xtf — X (Glass Beads 425-600microns Acid-Wash 

[0 0 4 3] 

(5) m?Stta>«£ 

y&BmW. 20 a1 £^50^1 £JS?K (100 mM 'J>l;ty77- (pH 8.5) 
. 670 S>T-^>-3 -^;i/=M> h\ 1 mM UDP- 40br3->0 5:3 OX;. 1 
0#£lS£it«:> 0.1% TF ASr-g-tfSOX 7* h U ;i/**50* 1 fcSflfbjR 
/S£^lb2i±£o 15,000r P m. 5 #2frt> L _L« 5r^> ^ U y ^ LCR4(T)-LC ( 
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susKTtt) *mi<T^mmzm^fc 0 i*ifc*#***nv 1*^:7* - (hp 

LC) T^ffbfeo #tfrte2£*:*^i* (Asahipak ODP-50,4.6mm <p *250mm 0g;ftJm 
X***tt») &J§V*#»*ttA*Stt0.5X TFA/H 2 0, B*«tt0.5JS TFA 50%CH 
3 CN . S£^te0.6 ml/min. 7? B20% ->B100 % (20min) 0D^B100% 5min>R^pC0 

ya:> bTjSUlbfc., 

[0 04 4] 

#fflCttfiJ»«?S2<>Ml Sr^bfco ^ffi&CtiA520 nm.AUFS 0.5 (A»SPD-10A) 
£.y*b 9 A K7 i^-f ttffiS (S*SPD-M6A ) IC <k £600-250 nm£)PRJK£:JI 
V*fc. p Y3R4 $:^$it^^©0ffi^^$:Sf5$-&7t : feOT^i. SK^T 

e>tl^ D S>7 — ^>-3,5 - i/^;i/ny K^tf)=2^D^h V^V 4 -<Df££k* Z. 

[0 0 4 5] 

Hffiffi 2 . /t — -K^- (Verbena hybrida) <D 5 G T jjg^-(X> 9 P - — > 9 
(1) cDNA7-f^7'J-^)ff8 

&»v**#«K:j;yRNAfeSrttiU *'Jdf^^ fcfliv^T»3t# 

"fe$/9i>8:ffiV^&27i£Bu R.McGookin, Robert J. Slater Methods in Mol 

ecular Biology vol 2 , (Humana Press Inc. 1984 ) lCf¥IH£3s3 tlX & 

[0 0 4 6] 

fffeftfezRUA+RNASigi: U X ^->*±<Z)ZAP-cDNA^&3f y h 

SrfflV>T2*ilc DNAS-^^Kb. S tCUni-ZAP XR^ n - — > £*3f y h (* h 
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b£o 

[0 0 4 7] 

(2) 5GT©cDNA©^D-->y 

— ilfflCP A -j t C b TfB Ci tbfe >1 7 T f U - fc S*' V <P P 3 R 4 (P o D N 

U ^>Tif"S/ 3>A^^y- (5X SSC , 50% »M7^ K, 50 bM V>»tb,U 
W/ty7r- (pn\7.0)„ v _l% SDS, 23S Blocking reagent (^-U>#-?±) 

, o.ix 7^n>fM;i/3i/x 80Ag/mi u-'tW^dn a) #7:42 r;*riB# 

fS£tf#b£ 0 DIG«!Kbfe2/V©5GTafi?, p 3 R 4 CDD N A$T# A 

-fyy^-f 1?-^ a $ ^fc i 6 B#r^<zw >Mfo 

[0 0 4 8] 

gfc^M (5 X SSC 50*C, 1%. SDS) 7 J JV $ - £gfc?f b T^U^X:? 

tt) iCcfcot, 5- ^n^e 4- ^dd 3- >r > F u ;i/ u >^ £. — h n r- h 

T% Itl?)cDNA$:^7X^ KpBluescript SK_t &C 0JR b f=. a yjfn — XVJ]/ 

««»»-ecDNA(Z)fiafen^fei:r5, 2.0 kb ©»A#«tf>e>ftfc. 

_[0 0 4 9] 

(3) *KBJfl6[)»j6 

»e>tlfc^n->A^&^^X^ FSrHfffiU S/-^x>t- ABI373A (A-3f 

*x>*8re. c D N A CD 3* feAtf 5* **tfiE«©««ffiMfc*J£Ufc. j e 

Tfcy. c DN A(DS^^^S : bCDi:#X.^tl^ 0 e> P S H G T 8 CD£ 
*«BBWS:*>ebfe. *»KJa©»Jgtt, Kilo-Sequence ^deletion* ^ h 
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«3fi) SrJBV^T. — 33i0>***n-:vS:f»£*\ %U<ttpSHGT8©rt»S 
[0 0 5 0] 

(4) &&mmt.T$jmmm<Dttigt 

pGIIGTO lZti$X£tlt- eDNAtt2 0 0 2 bpTfc ' J £ 1 0 0 0 b 

p (»ih=i K>s-&t?) *e>3fcS3r-^>y i^-a corf) 

v^ffi£;t^£ 0 rc2giM£IB^J## 3 tc^-f 0 KDORFOT^ SHE?!! t±> :> V 
<0p3R4£:n--F3*l55GTG>7$ y»ffi#[fc 6 8%. p 3 R 6 ten - F$ 

Ti:li2 2-2 5% ^^zl- TCD3 R T 1 i 2 1 %<Z)ffif^<l4£5S b fee 
[0 0 5 1] 

(5) *«£fctfS»3Bfc**»tt(Z>»g 

p S HGT 8 SrBamHI/XholT?JgfbbT»e>*lS*!j 2.0 kb 0DNA fflifi t. p Y 
E 2 2 m^BamHI/SalIT*?gftLT#^n^^8 kb<£>D N AJgT#£3S3£ bT*§£*X 
S^*^ Ftp YHGT8fcL/fc. Hj6«l [ql^JCbTs iifft^pYH 
GT 8 S:?S35S U pSHGT8(C<J:oTn - FS41& * >^«<0**tSttlCc> 
^TWJgbfc. pY HGT 8 fc*Ab SrfiJiSS-ftfc 

S^JERtt^-eSfeo ^<Z>^fc*^e>. ^-^pSHGT80cDNAli5GT 

[0 0 5 2] 

giii. F ^7(0 5 GT3ag^?-<Z>»n-zL>y 
(1) cDNA5>f^7y-©ff» 

M/-7Slf-v-^i-^;i/- (if>hU - Of*) ) *&7E#S:£tfK K 

1z^9A*B^*#iSJC«fcyRNA fcttffiU *U=f-rv^^ (SSI («0 ) S 
^TS3t##«3rr*#i£K:T3Ky A + RNA5:#f: 0 y7-y>ftS/7* 
- F/ffift-fe S/tf-k&Ml^&^iiSHu R.McGookin, Robert J. Slater fbCD, Meth 
ods in Molecular Biology vol 2 , (Humana Press Inc. 1984 ) ICf^SHlC^^ 
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[0 0 5 3] 

ff&*lfc3KUA+RNAS»ai: U * h5*$;->tt<Z)ZAP-cDNA^J*3f *y h 
l:fflV^T2*icDNA$:^U $ & ICUni-ZAP XR^ n y^f y h (Xh 

bfeo 

_[_0-0_5_4j 

(2) 5GTODcDNA0^C-->y 

JhfH<DJ:e> IZVXm^titc A Vy — V*?^^*? y-S:S/V©p3R4CDcDN 

Bffi^n->*«»&*lfe 0 cDNA^7X^ KpBluescript SK_h &C HI IK b £ CD 
-7-#D-X»«»»»T' c DN A0«S S«/<£i::5, ®S 1-6 kb CD 

[0 0 5 5] 

(3) *aSB#|<Z>»5£ 

»&ixfe*n->3^&^x§ FfcttflJU fcn#KbTW5MBtfiE 

*@B#I5:fSoT;£*K cDNA©fi3tf*j:5ti(i!)t:fA&ftfe. 3CD6#n- 
>CD-5t>P STGT SCO^iftSBBja&fltjebfco 
[0 0 5 6] 

(4) *»K^JfcT5y»KJB(DJt« 

pSTGT5lCjfA$tlfecDNA{j:l 6 7 1b p 7?* U -f ©*IC 1 4 3 7 b 
P (»ih=2 K>&-g-tf) ^feftS^-^^U -tV U-A (ORF) 

V>ffiStlfco rcDlB3*J£@H#I##4 IC^fo ZKDORFCDT^ ^ ®EBH^'J«, S/V 
(Dp3R4tCn - F3*l-S> 5 G TOT ^ JWLWffik. 5 8%. p 3 R 6}C3- K$ 
*lSfc<Z)i:tt5 7%. A-^CDp SHGT8ICH- FS*l£%G>4: 5 7%<Z> 
ffiHttfeiRbfc. St. #^ai**2fetf a^SI**© 3 G T i: J4 1 9 ~ 2 3 
^3.-TCD3 RT£te2 0%0)ffi|gttS:^bfeo 
[0 0 5 7] 
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(5) wwjcaswssGTae^-cDSsaa 

p S TGT 5 &SmaI/KpnI TMft IT W & 1 .6 kb CD D N A P 

YE2 2m0EcoRI 9JWS:¥» ft U S e> ICKpnlJgft LT»e>*l-5»& 8 kbCDD N 
A^^ITH^H^^X^ KSpYTGTStLt. ftttfif 1 2:H« 
i:lt> iaB»ftTpYTGTGSaaU pGTGTSICJ — K<*n& 

TSCDcDNAttSGTSn- FtS^il^fcfrofc. 
[0 0 5 8] 

— — - — 
JK±©<fc-5JCS/V, A-^jSitfh ls-7&$k(Dy^i£J 4 KOSffilCftS 

©fi5tt«3SS:fJ^ifcJCJ: dltbfe cDNAtfBGT^- Ft«rfc*« 
fe^lCLfc B I© c DN A fcaSftSftSS^* « -*C«ifiU *4irtC»AU 

?EfiBI»K:3pJfli-rsri:3WnrfBi:&ofe. rttc J: 
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# 

9-2 0 0 5 7 1 



[0 0 5 9] 

m^m^ : i 

I2^JCDg$ : 1 5 0 7 

mmm ; mm 



mom : 

MM 

: W (Perilla frutescens) 

^ >f V —£s : cDNA 1 ibrary 
^7 D ->^r : p 3 R4 

GAAAATTTCC ACAAAA ATG GTC CGC CGC CGC GTG CTG CTA GCA ACG TTT 49 

Met Val Arg Arg Arg Val Leu Leu Ala Thr Phe 
1 5 10 

CCT GCG CAA GGC CAC ATA AAT CCC GCC CTC CAA TTC GCC AAG AGA CTC 97 
Pro Ala Gin Gly His He Asn Pro Ala Leu Gin Phe Ala Lys Arg Leu 

15 20 25 

CTA AAA GCC GGC ACT GAC GTC ACA TTT TTC ACG AGC GTT TAT GCA TGG 145 
Leu Lys Ala Gly Thr Asp Val Thr Phe Phe Thr Ser Val Tyr Ala Trp 

30 35 40 

CGC CGC ATG GCC AAC ACA GCC TCC GCC GCT GCC GGA AAC CCA CCG GGC 193 
Arg Arg Met Ala Asn Thr Ala Ser Ala Ala Ala Gly Asn Pro Pro Gly 

45 50 55 

CTC GAC TTC GTG GCG TTC TCC GAC GGC TAC GAC GAC GGG CTG AAG CCC 241 
Leu Asp Phe Val Ala Phe Ser Asp Gly Tyr Asp Asp Gly Leu Lys Pro 
60 65 70 75 
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TGC GGC GAC GGG AAG CGC TAC ATG TCC GAG ATG AAA GCC CGC GGC TCC 289 

Cys Gly Asp Gly Lys Arg Tyr Met Ser Glu Met Lys Ala Arg Gly Ser 

80 85 90 

GAG GCC TTA AGA AAC CTC CTT CTC AAC AAC CAC GAC GTC ACG TTC GTC 337 

Glu Ala Leu Arg Aon Leu Leu Lou Asn Asn His Asp Val Thr Pho Vol 



95 



100 



GTC TAC TCC CAC CTC TTT GCA TGG GCG GCG GAG GTG 
Val Tyr Ser His Leu Phe Ala Trp Ala Ala Glu Val 

110 115 
CAG GTC CCG AGC GCC CTT CTC TGG GTC GAG CCC GCC 
Gin Val Pro Ser Ala Leu Leu Trp Val Glu Pro Ala 

125 130 135 

ATA TAT TAC TTC TAC TTC AAC GGC TAC GCA GAC GAG 
He Tyr Tyr Phe Tyr Phe Asn Gly Tyr Ala Asp Glu 
140 145 150 

TCC GAC GAA ATT CAG CTC CCT CGG CTT CCA CCC CTG 
Ser Asp Glu He Gin Leu Pro Arg Leu Pro Pro Leu 

160 165 
CTT CCG ACC TTT CTG CTG CCG GAG ACA CCG GAG AGA 
Leu Pro Thr Phe Leu Leu Pro Glu Thr Pro Glu Arg 

175 180 
ATG AAG GAG AAG CTG GAA ACT TTA GAC GGT GAA GAG 
Met Lys Glu Lys Leu Glu Thr Leu Asp Gly Glu Glu 

190 195 
TTG GTG AAC ACG TTT GAT GCG TTG GAG CCC GAT GCA 
Leu Val Asn Thr Phe Asp Ala Leu Glu Pro Asp Ala 

205 210 215 



105 
GCG CGT 
Ala Arg 
120 

ACC GTG 
Thr Val 

ATC GAC 
He Asp 

GAG CAG 
Glu Gin 

TTC CGG 
Phe Arg 
185 
AAG GCG 
Lys Ala 
200 

CTC ACG 
Leu Thr 



GAG TCC 
Glu Ser 

CTG TGC 
Leu Cys 

GCC GGT 
Ala Gly 
155 
CGC AGT 
Arg Ser 
170 

TTG ATG 
Leu Met 

AAA GTG 
Lys Val 

GCT ATT 
Ala lie 



385 



433 



481 



529 



577 



625 



673 
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GAT AGG TAT 
Asp Arg Tyr 
220 

TTG GAC GGC 
Lou Asp Gly 



GAG TTG ATC GGG ATC GGG CCG TTG ATT CCC TCC GCC TTC 721 

Glu Leu He Gly He Gly Pro Leu He Pro Ser Ala Phe 
225 230 235 

GGA GAT CCC TCC GAA ACG TCT TAC GGC GGC GAT CTT TTC 769 

Gly Asp Pro Ser Glu Thr Ser Tyr Gly Gly Asp L e u Ph e 



240 245 
GAA AAA TCG GAG GAG AAT AAC TGC GTG GAG 



Glu Lys Ser 

AAA TCT TCG 
Lys Ser Ser 

AAG GCA CAA 
Lys Ala Gin 

285 
CCG TTT TTA 
Pro Phe Leu 
300 

GAA GAA GAA 
Glu Glu Glu 

ATA GTT TCG 
He Val Ser 

GGA TGT TTC 
Gly Cys Phe 
350 



Glu Glu Asn Asn Cys Val Glu 
255 260 
GTG GTG TAT GTG TCG TTT GGG 
Val Val Tyr Val Ser Phe Gly 

275 

ATG GAA GAG ATT GGG AAA GGG 
Met Glu Glu He Gly Lys Gly 
290 

TGG ATG ATA CGA GAA CAG AAG 
Trp Met He Arg Glu Gin Lys 

305 

GAG TTG AGT TGC ATT GGG GAA 
Glu Leu Ser Cys He Gly Glu 
320 325 
TGG TGC TCG CAG TTG GAG GTT 
Trp Cys Ser Gin Leu Glu Val 
335 340 
GTG ACG CAT TGT GGG TGG AAC 
Val Thr His Cys Gly Trp Asn 
355 



JTGG_TTG 
Trp Leu 

AGC GTT 
Ser Val 

CTA TTA 
Leu Leu 
295 
AAT GAC 
Asn Asp 
310 

TTG AAA 
Leu Lys 

CTG GCG 
Leu Ala 

TCG GCT 
Ser Ala 



250 

GAC ACG AAG CCG 



Asp Thr Lys Pro 

265 
TTG AGG 
Leu Arg 

280 

GCC TGC 
Ala Cys 



TTT CCA 
Phe Pro 

GGA AGG 
Gly Arg 



GAC GGC 
Asp Gly 

AAA ATG 
Lys Met 

CAC CCT 
His Pro 
345 
GTG GAG 
Val Glu 
360 



GAA GAA 
Glu Glu 
315 
GGG AAA 
Gly Lys 
330 

GCG TTG 
Ala Leu 

AGC TTG 
Ser Leu 



817 



865 



913 



961 



1009 



1057 



1105 



2 2 
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AGT TGC GGG GTT CCG GTG GTG GCG GTG CCG CAG TGG TTT GAT CAG ACG 1153 
Ser Cys Gly Val Pro Val Val Ala Val Pro Gin Trp Phe Asp Gin Thr 

365 370 375 

ACG AAT GCG AAG CTG ATT GAG GAT GCG TGG GGG ACA GGG GTG AGA GTG 1201 

Thr Asn Ala Lys Leu He Glu Asp Ala Trp Gly Thr Gly Val Arg Val ■ 

380 385 390 395 

AGA ATG AAT GAA GGG GGT GGG GTT GAT GGA TCT GAG ATA GAG AGG TGT 1249 

Arg Met Asn Glu Gly Gly Gly Val Asp Gly Ser Glu He Glu Arg Cys 

400 405 410 

GTG GAG ATG GTG ATG GAT GGG GGT GAG AAG AGC AAA CTA GTG AGA GAA 1297 
Val Glu Met Val Met Asp Gly Gly Glu Lys Ser Lys Leu Val Arg Glu 

415 420 425 

AAT GCC ATA AAA TGG AAG ACT TTG GCC AGA GAA GCC ATG GGA GAG GAT 1345 
Asn Ala He Lys Trp Lys Thr Leu Ala Arg Glu Ala Met Gly Glu Asp 

430 435 440 

GGA TCT TCA CTC AAG AAT CTC AAC GCC TTT CTT CAT CAA GTT GCA CGT 1393 
Gly Ser Ser Leu Lys Asn Leu Asn Ala Phe Leu His Gin Val Ala Arg 

445 450 455 

GCT TA AT AC ACA A AATGGCTTTC CACTTTTAAT CTACTCAAAC ACCGGTTCAA 1446 
Ala 
460 

ATAAATATCC CCTTCCACTT CTTTCTATTT CACTATCACA TTTATAATTT TAGTAACAAA 1506 
A 1507 

[0 0 6 0] 
ffi#l## : 2 
ffi#I<0;BS : 1 4 7 0 

mm<Dm : mm 

2 3 ffilE4f ¥ 10-3073797 
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^^^r : S>V (Peri 11a frutescens) 

V — & ! cDNA library 

^n->* : p 3 R 6 

ACCAAACCAA AACAAAATTT CCACAAAA ATG GTC CGC CGC CGC GTG CTG CTA 48 

Met Val Arg Arg Arg Val Leu Leu 

1 5 

GCA ACG TTT CCG GCG CAA GGC CAC ATA AAT CCC GCC CTC CAA TTC GCC 96 
Ala Thr Phe Pro Ala Gin Gly His He Asn Pro Ala Leu Gin Phe Ala 

10 15 20 

AAG AGA CTC CTA AAA GCC GGC ACT GAG GTC ACG TTT TTC ACG AGC GTT 144 
Lys Arg Leu Leu Lys Ala Gly Thr Asp Val Thr Phe Phe Thr Ser Val 
25 30 35 40 

TAT GCA TGG CGC CGC ATG GCC AAC ACA GCC TCC GCC GCT GCC GGA AAC 192 
Tyr Ala Trp Arg Arg Met Ala Asn Thr Ala Ser Ala Ala Ala Gly Asn 

45 50 55 

CCA CCG GGC CTC GAC TTC GTG GCG TTC TCC GAC GGC TAC GAC GAC GGG 240 
Pro Pro Gly Leu Asp Phe Val Ala Phe Ser Asp Gly Tyr Asp Asp Gly 

60 65 70 

CTG AAG CCC GGC GGC GAC GGG AAG CGC TAC ATG TCC GAG ATG AAA GCC 288 
Leu Lys Pro Gly Gly Asp Gly Lys Arg Tyr Met Ser Glu Met Lys Ala 

75 80 85 

CGC GGC TCC GAG GCC TTA AGA AAC CTC CTT CTC AAC AAC GAC GAC GTC 336 
Arg Gly Ser Glu Ala Leu Arg Asn Leu Leu Leu Asn Asn Asp Asp Val 
90 95 100 

2 4 ffiftE#¥ 10-3073797 



9 — 200571 



ACT TTC GTC 
Thr Phe Val 
105 

CGT TTG TCC 
Arg L e u S e r 



GTC TAC 
Val Tyr 

CAC GTC 
His Val 



TCC CAC 
Ser His 
110 

CCG ACC 
Pro Thr 



CTC TTT GCA 
Leu Phe Ala 

GCC CTT CTC 
Ala L e u L e u 



TGG GCG 
Trp Ala 
115 

TGG GTC 
Trp Val 



GCG GAG 
Ala Glu 

GAG CCC 
Clu Pro 



GTG GCG 
Val Ala 
120 
GCC ACC 
Ala Thr 



384 



432 



GTG CTG TGC 
Val Leu Cys 

GAC GCC GGT 
Asp Ala Gly 
155 

CAG CGC AGT 
Gin Arg Ser 

170 
CGG TTG ATG 
Arg Leu Met 
185 

GCG AAA GTA 
Ala Lys Val 

ACG GCT ATT 
Thr Ala He 

TCC GCC TTC 
Ser Ala Phe 
235 



125 
ATA TAC 
He Tyr 
140 

TCC AAT 
Ser Asn 

CTT CCG 
Leu Pro 

ATG AAG 
Met Lys 

TTG GTG 
Leu Val 
205 
GAT AGG 
Asp Arg 
220 

TTG GAC 
Leu Asp 



CAC TTC 
His Phe 

GAA ATT 
Glu He 

ACG TTT 
Thr Phe 
175 
GAG AAG 
Glu Lys 
190 

AAC ACG 
Asn Thr 

TAT GAG 
Tyr Glu 

GGC GAA 
Gly Glu 



130 

TAC TTC AAC 
Tyr Phe Asn 

145 
CAG CTC CCT 
Gin Leu Pro 
160 

CTG CTG CCT 
Leu Leu Pro 

CTG GAA ACT 
Leu Glu Thr 

TTT GAT GCG 
Phe Asp Ala 
210 

TTG ATC GGG 
Leu lie Gly 

225 
GAT CCC TCC 
Asp Pro Ser 
240 



GGC TAC 
Gly Tyr 

CGG CTT 
Arg Leu 

GCG ACG 
Ala Thr 
180 
TTA GAC 
Leu Asp 
195 

TTG GAG 
Leu Glu 

ATC GGG 
He Gly 

GAA ACG 
Glu Thr 



GCA GAC 
Ala Asp 
150 
CCA TCC 
Pro Ser 
165 

CCG GAG 
Pro Glu 

GGT GAA 
Gly Glu 

CCC GAT 
Pro Asp 

CCG TTG 
Pro Leu 
230 
TCT TAC 
Ser Tyr 
245 



135 

GAG ATC 
Glu He 

CTG GAG 
Leu Glu 

AGA TTC 
Arg Phe 

GAG AAG 
Glu Lys 
200 
GCA CTC 
Ala Leu 
215 

ATT CCC 
He Pro 

GGC GGC 
Gly Gly 



480 



528 



576 



624 



672 



720 



768 



2 5 
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GAT CTT TTC GAA AAA TCG GAG GAG AAT AAC TGC GTG GAG TGG TTG AAC 816 
Asp Leu Phe Glu Lys Ser Glu Glu Asn Asn Cys Val Glu Trp Leu Asn 

250 255 260 

TCG AAG CCG AAA TCT TCG GTG GTG TAT GTG TCG TTT GGG AGC GTT TTG 864 



Ser Ly3 Pro Lys 


-Ser- 


Ser 


-¥a4- 


-Va4- 




-Va+- 


Ser Phe 


Gly Ser 


-W- 


Leu 




265 








270 










275 






280 




ACG TTT 


CCA 


AAG 

_ XI a1 VJ 


GCA 


CAA. 


_ATG 


GAA 


GAG 


ATT 


GGG AAA 


GGG CTA 


TTA 


GCC 


912 


km Phe 


Pro 


T vs 


Ala 


Gin 


Met 


Glu 


Glu 


He 


Gly Lys 


Gly Leu 


Leu 


Ala 










285 










290 






295 






TGC GGA 

1UU VJVJ.fl 


AGG 


CCC 


TTT 


TTA 


TGG 


ATG 


ATA 


CGA 


GAA CAG 


AAG AAT 


GAC 


GAC 


960 




Are 


Pro 


Phe 


Leu 


Trp 


Met 


He 


Arg 


Glu Gin 


Lys Asn 


Asp 


Asp 








300 










305 






310 








r,r,c GAA 

vjvju una 


GAA 


GAA 

Vj Xjl Jn 


GAA 


GAA 


GAA 


GAA 


GAG 


TTG 


AGT TGC 


ATT GGG 


GAA 


TTG 


1008 


Glv Glu 


Glu 


Glu 


Glu 


Glu 


Glu 


Glu 


Glu 


Leu 


Ser Cys 


He Gly 


Glu 


Leu 






315 










320 








325 








AAA AAA 


ATG 


GGG 


AAA 


ATA 


GTG 


TCG 


TGG 


TGC 


TCG CAG 


TTG GAG 


GTT 


CTG 


1056 


Lys Lys 


Met 


Gly 


Lys 


He 


Val 


Ser 


Trp 


Cys 


Ser Gin 


Leu Glu 


Val 


Leu 




OCA 

330 










335 








340 










GCG CAC 


CCT 


GCG 


TTG 


GGA 


TGT 


TTC 


GTG 


ACG 


CAT TGT 


GGG TGG 


AAC 


TCG . 


1104 


Ala His 


Pro 


Ala 


Leu 


Gly 


Cys 


Phe 


Val 


Thr 


His Cys 


Gly Trp 


Asn 


Ser 




345 








350 










355 






360 




GCT GTG 


GAG 


AGC 


TTG 


AGT 


TGC 


GGG 


ATT 


CCG 


GTG GTG 


GCG GTG 


CCG 


CAG 


1152 


Ala Val 


Glu 


Ser 


Leu 


Ser 


Cys 


Gly 


He 


Pro 


Val Val 


Ala Val 


Pro 


Gin 










365 










370 






375 






TGG TTT 


GAT 


CAG 


ACG 


ACG 


AAT 


GCG 


AAG 


CTG 


ATT GAG 


GAT GCG 


TGG 


GGG 


1200 


Trp Phe 


Asp 


Gin 


Thr 


Thr 


Asn 


Ala 


Lys 


Leu 


lie Glu 


Asp Ala 


Trp 


Gly 





380 385 390 
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ACA GGG GTG AGA GTG AGA ATG A AT GAA GGG GGT GGG GTT GAT GGA TGT 1248 
Thr Gly Val Arg Val Arg Met Asn Glu Gly Gly Gly Val Asp Gly Cys 

395 400 405 

GAG ATA GAA AGG TGT GTG GAG ATG GTG ATG GAT GGG GGT GAC AAG ACC 1296 

Glu H e Glu Arg Cys Val Glu M e t Val Met Asp Gly Gly Asp Lys Thr 

410 415 420 

AAA CTA GTG AGA GAA AAT GCC ATC AAA TGG AAG ACT TTG GCC AGA CAA 1344 
Lys Leu Val Arg Glu Asn Ala He Lys Trp Lys Thr Leu Ala Arg Gin 
425 430 435 440 

GCC ATG GGA TAGGATGGAT CTTCACTCAA CAATCTCAAC GCCTTTCTTC 1393 
Ala Met Gly 

443 

GTCAAGTTGC ACACTTTTAA TCTGCTCAAA CAGCGGTTCA AATAAATATC CCCTTCCACT 1453 
TAAAAAAAAA AAAAAAA 1470 

[0 0 6 1 ] 
mfi*9 : 3 
■»!I0>«S : 2 0 6 2 

: rt — '<± (Verbena hybrida ) 

^ A -f *5 V — £ : cDNA 1 ibrary 
^n->^& : p SHGT 8 

mm 
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ATTTTACCAA AAAAATAAAA AAAAA ATG AGC AGA GCT CAC GTC CTC TTG GCC 52 

Met Ser Arg Ala His Val Leu Leu Ala 
1 5 

ACA TTC CCA GCA CAG GGA CAC ATA AAT CCC GCC CTT CAA TTC GCC A AG 100 

Thr Phe Pro Ala Gin Gly His He Asn Pro Ala Leu Gin Phe Ala Lye 

10 15 20 25 

CGT CTC GCA AAT GCC GAC ATT CAA GTC ACA TTC TTC ACC AGC GTC TAC 148 
Arg Leu Ala Asn Ala Asp He Gin Val Thr Phe Phe Thr Ser Val Tyr 

30 35 40 

GCA TGG CGC CGC ATG TCC AGA ACC GCC GCT GGC TCA AAC GGG CTC ATC 196 
Ala Trp Arg Arg Met Ser Arg Thr Ala Ala Gly Ser Asn Gly Leu He 

.45 . . 50 55 

AAT TTT GTG TCG TTT TCC GAC GGG TAT GAC GAC GGG TTA CAG CCC GGA 244 
Asn Phe Val Ser Phe Ser Asp Gly Tyr Asp Asp Gly Leu Gin Pro Gly 

60 65 70 

GAC GAT GGG A AG AAC TAC ATG TCG GAG ATG AAA AGC AGA GGT ATA AAA 292 
Asp Asp Gly Lys Asn Tyr Met Ser Glu Met Lys Ser Arg Gly He Lys 

75 80 85 

GCC TTG AGC GAT ACT CTT GCA GCC AAT AAT GTC GAT CAA AAA AGC AGC 340 
Ala Leu Ser Asp Thr Leu Ala Ala Asn Asn Val Asp Gin Lys Ser Ser 
90 95 100 105 

AAA ATC ACG TTC GTG GTG TAC TCC CAC CTC TTT GCA TGG GCG GCC AAG 388 
Lys He Thr Phe Val Val Tyr Ser His Leu Phe Ala Trp Ala Ala Lys 

110 115 120 

GTG GCG CGT GAG TTC CAT CTC CGG AGC GCG CTA CTC TGG ATT GAG CCA 436 
Val Ala Arg Glu Phe His Leu Arg Ser Ala Leu Leu Trp He Glu Pro 
125 130 135 
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GCT ACG GTG TTG GAT ATA TTT TAC TTT TAT TTC AAC GGC TAT AGC GAC 484 
Ala Thr Val Leu Asp lie Phe Tyr Phe Tyr Phe Asn Gly Tyr Ser Asp 

140 145 150 
GAA ATC GAT GCG GGT TCG GAT GCT ATT CAC TTG CCC GGA GGA CTC CCA 532 
Glu H e Asp Ala Gly S e r Asp Ala H e His Leu Pro Gly Cly Leu Pro 

155 160 - 165 

GTG CTG GCC CAG CGT GAT TTA CCG TCT TTC CTT CTT CCT TCC ACG CAT 580 

Val Leu Ala Gin Arg Asp Leu Pro Ser Phe Leu Leu Pro Ser Thr His 

170 175 180 185 

GAG AGA TTC CGT TCA CTG ATG AAG GAG AAA TTG GAA ACT TTA GAA GGT 628 

Glu Arg Phe Arg Ser Leu Met Lys Glu Lys- Leu Glu Thr Leu Glu Gly 

190 195 200 

GAA GAA AAA CCT AAG GTC TTG GTG AAC AGC TTT GAT GCG TTG GAG CCT 676 
Glu Glu Lys Pro Lys Val Leu Val Asn Ser Phe Asp Ala Leu Glu Pro 

205 210 215 

GAT GCG CTC AAG GCC ATT GAT AAG TAC GAG ATG ATT GCA ATC GGG CCG 724 
Asp Ala Leu Lys Ala He Asp Lys Tyr Glu Met lie Ala lie Gly Pro 

220 225 230 

TTG ATT CCT TCC GCA TTC TTG GAC GGT AAA GAT CCT TCG GAC AGG TCT 772 
Leu He Pro Ser Ala Phe Leu Asp Gly Lys Asp Pro Ser Asp Arg Ser 

235 240 245 

TTC GGC GGA GAT TTG TTC GAG AAA GGG TCG AAT GAC GAC GAT TGC CTC 820 
Phe Gly Gly Asp Leu Phe Glu Lys Gly Ser Asn Asp Asp Asp Cys Leu 
250 255 260 265 

GAA TGG TTG AGC ACG AAT CCT CGA TCT TCG GTG GTT TAC GTT TCG TTC 868 
Glu Trp Leu Ser Thr Asn Pro Arg Ser Ser Val Val Tyr Val Ser Phe 
270 275 280 
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GGA AGC TTC GTT AAT ACG ACG AAG TCG CAA ATG GAA GAG ATA GCA AGA 916 
Gly Ser Phe Val Asn Thr Thr Lys Ser Gin Met Glu Glu lie Ala Arg 

285 290 295 

GGG CTG TTA GAT TGT GGG AGG CCG TTT TTG TGG GTG GTA AGA GTA AAC 964 

Gly Leu Leu Asp Cy s Gly Arg Pro Phe Leu Trp Val Val Arg Val Asn 

300 305 310 

GAA GGA GAA GAG GTA TTG ATA AGT TGC ATG GAG GAG TTG AAA CGA GTG 1012 
Glu Gly Glu Glu Val Leu lie Ser Cys Met Glu Glu Leu Lys Arg Val 

315 320 325 

GGG AAA ATT GTA TCT TGG TGT TCT CAA TTG GAA GTC CTG ACG CAT CCC 1060 
Gly Lys He Val Ser Trp Cys Ser Gin Leu Glu Val Leu Thr His Pro 
330 335 340 345 

TCG TTG GGA TGT TTC GTG AC A CAC TGC GGG TGG AAT TCG ACT CTA GAG 1108 
Ser Leu Gly Cys Phe Val Thr Ris Cys Gly Trp Asn Ser Thr Leu Glu 

350 355 360 

AGT ATA TCT TTC GGG GTT CCG ATG GTG GCT TTT CCG CAG TGG TTC GAT 1156 
Ser He Ser Phe Gly Val Pro Met Val Ala Phe Pro Gin Trp Phe Asp 

365 370 375 

CAA GGG ACG AAT GCG AAG CTG ATG GAG GAT GTG TGG AGG ACG GGT GTG 1204 
Gin Gly Thr Asn Ala Lys Leu Met Glu Asp Val Trp Arg Thr Gly Val 

380 385 390 

AGA GTG AGA GCT AAT GAG GAG GGT AGC GTC GTT GAT GGT GAT GAA ATT 1252 
Arg Val Arg Ala Asn Glu Glu Gly Ser Val Val Asp Gly Asp Glu lie 

395 400 405 

AGG AGA TGT ATT GAG GAG GTT ATG GAT GGG GGA GAA AAG AGT AGG AAA 1300 
Arg Arg Cys lie Glu Glu Val Met Asp Gly Gly Glu Lys Ser Arg Lys 
410 415 420 425 
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CTT AGA GAG AGT GCT GGC AAG TGG AAG GAT TTG GCA AGA AAA GCT ATG 1348 

Leu Arg Glu Ser Ala Gly Lys Trp Lys Asp Leu Ala Arg Lys Ala Met 

430 435 440 

GAG GAA GAT GGA TCT TCA GTT AAC AAC CTC AAG GTC TTT CTT GAT GAG 1396 

Glu Glu Asp Gly Ser Ser Val As n Asn L e u Lys Val The Leu Asp Glu 

445 450 455 

GTT GTA GGT ATC TAAAGACGTA AATGAGGTCC CCATAGGCAA AATTGCAAAT 1448 
Val Val Gly He 
460 461 



TTCATCTCGT 


AAGTTGAATA 


CTTTTTGGCT 


TTAATTTTGT TCGAGTTTGT 


TTTTCAAAAT 


1508 


TTATCTTGTA 


ATTTTACATT 


GAGTGTAAAT" 


TTAGTCTGAT TTTA ACTGGA 


AAAATATAAA 


1568 


ATTCATTGTT 


GAGACTCTTC ATCAAAATCA 


TCTGATTTCC TTTATTGTCT 


TGGTCAAAAT 


1628 


TCTCATATCA 


ATTGGAAAAA 


ATAAATTTCA 


AAATCGTCCA ATTTTGAACC 


AAGAAAGAAG 


1688 


TATAATTTGA 


CCAAAATAAT 


AAAAGGATTC 


AAGTGATCTT GATGAAGTGT 


CTGAGCGACG 


1748 


AGTTCTATAT 


TTTTCCACCG 


AATTTCTAAC 


GAGTTTTTGA ATTTTTTTTA 


GCCAAAATCG 


1808 


GACTAACTTT 


GTACAAAATG 


AAAAGTTATA 


TGATGAAATT TTAAAAAACA 


AACTCAGACA 


1868 


ATAATAAAGC 


CCGAAAGTAG 


TAAAATTACC 


TGACGAAATT TGCAATTTCG 


CCTCCTATTT 


1928 


TAATTTTTTT 


GGTGTGTTTA 


ATAAATCGGT 


TATTTTACTT TTAATTAAAA 


TAAAAGTGAG 


1988 


ATGCATGATA 


GCTTGGTGAG 


TATATATGAG 


TTGATGGTAA TGTACGATAT 


TTTCTAAAAA 


2048 


AAAAAAAAAA 


AAAA 








2062 
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mn 

AACACATAAA AAAAAAATAA AAGAAGAAAT AATTAAAAAA AAAA ATG GTT AAC 53 

Met Val Asn 
1 

AAA CGC CAT ATT CTA CTA GCA ACA TTC CCA GCA CAA GGC CAC ATA AAC 101 
Lys Arg His He Leu Leu Ala Thr Phe Pro Ala Gin Gly His lie Asn 

5 10 15 

CCT TCT CTC GAG TTC GCC AAA AGG CTC CTC AAC ACC GGA TAC GTC GAC 149 
Pro -Ser Leu Glu Phe Ala Lys Arg Leu Leu Asn Thr Gly Tyr Val Asp 
20 25 30 35 

CAA GTC ACA TTC TTC ACG ACT GTA TAC GCA TTG AG A CGC ATG CGC TTC 197 
Gin Val Thr Phe Phe Thr Ser Val Tyr Ala Leu Arg Arg Met Arg Phe 

40 45 50 

GAA ACC GAT CCG AGC AGC AGA ATC GAT TTC GTG GCA TRT YCA GAT TCT 245 
Glu Thr Asp Pro Ser Ser Arg He Asp Phe Val Ala X X Asp Ser 

55 60 65 

TAC GAT GAT GGC TTA AAG AAA GGC GAC GAT GGC AAA AAC TAC ATG TCG 293 
Tyr Asp Asp Gly Leu Lys Lys Gly Asp Asp Gly Lys Asn Tyr Met Ser 

70 75 80 

GAG ATG AGA AAG CGC GGA ACG AAG GCC TTA AAG GAC ACT CTT ATT AAG 341 
Glu Met Arg Lys Arg Gly Thr Lys Ala Leu Lys Asp Thr Leu He Lys 

85 90 95 

CTC AAC GAT GCT GCG ATG GGA AGT GAA TGT TAC AAT CGC GTG AGC TTT 389 
Leu Asn Asp Ala Ala Met Gly Ser Glu Cys Tyr Asn Arg Val Ser Phe 
100 105 110 115 
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GTG GTG TAC TCT CAT CTA TTT TCG TGG GCA GCT GAA GTG GCG CGT GAA 437 
Val Val Tyr Ser His Leu Phe Ser Trp Ala Ala Glu Val Ala Arg Glu 

120 125 130 

GTC GAC GTG CCG AGT GCC CTT CTT TGG ATT GAA CCG GCT ACG GTT TTC 485 

Val A3p Val Pro Ser Ala Leu Leu Trp He Glu Pro Ala Thr Val Phc 

135 140 145 

GAT GTG TAC TAT TTT TAC TTC AAT GGG TAT GCC GAT GAT ATC GAT GCG 533 
Asp Val Tyr Tyr Phe Tyr Phe Asn Gly Tyr Ala Asp Asp He Asp Ala 

150 155 160 

GGC TCA GAT CAA ATC CAA CTG CCC AAT CTT CCG CAG CTC TCC A AG CAA 581 
Gly Ser Asp Gin lie Gin Leu Pro Asn Leu Pro Gin Leu Ser Lys Gin 

165 170 175 

GAT CTC CCC TCT TTC CTA CTC CCT TCG AGC CCC GCG AGA TTC CGA ACC 629 
Asp Leu Pro Ser Phe Leu Leu Pro Ser Ser Pro Ala Arg Phe Arg Thr 
180 185 190 195 

CTA ATG AAA GAA AAG TTC GAC ACG CTC GAC AAA GAA CCG AAA GCG AAG 677 
Leu Met Lys Glu Lys Phe Asp Thr Leu Asp Lys Glu Pro Lys Ala Lys 

200 205 210 

GTC TTG ATA AAC ACG TTC GAC GCA TTA GAA ACC GAA CAA CTC AAA GCC 725 
Val Leu He Asn Thr Phe Asp Ala Leu Glu Thr Glu Gin Leu Lys Ala 

215 220 225 

ATC GAC AGG TAT GAA CTA ATA TCC ATC GGC CCA TTA ATC CCA TCA TCG 773 
He Asp Arg Tyr Glu Leu He Ser He Gly Pro Leu He Pro Ser Ser 

230 235 240 

ATA TTC TCA GAT GGC AAC GAC CCC TCA TCA AGC AAC AAA TCC TAC GGT 821 
He Phe Ser Asp Gly Asn Asp Pro Ser Ser Ser Asn Lys Ser Tyr Gly 
245 250 255 
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GGA GAC CTC TTC AGA AAA GCC GAT GAA ACT TAC ATG GAC TGG CTA AAC 869 

Gly Asp Leu Phe Arg Lys Ala Asp Glu Thr Tyr Met Asp Trp Leu Asn 

260 265 270 275 

TCA AAA CCC GAA TCA TCG GTC GTT TAC GTT TCG TTC GGG AGC CTC CTG 917 

Sor Lys Pro Glu S e r S e r Val Val Tyr Val S e r Phe Gly Ser Leu Leu 

280 285 290 

AGG_CTC_CCG AAA CCC CAA ATG GAA GAA ATA GCA ATA GGG CTT TCA GAC 965 

Arg Leu Pro Lys Pro Gin Met Glu Glu He Ala He Gly Leu Ser Asp 

295 300 305 

ACC AAA TCG CCA GTT CTC TGG GTG ATA AGA AGA AAC GAA GAG GGC GAC 1013 

Thr Lys Ser Pro Val Leu Trp Val He Arg Arg Asn Glu Glu Gly Asp 

310 315 320 

GAA CAA GAG CAA GCA GAA GAA GAA GAG AAG CTG CTG AGC TTC TTT GAT 1061 

Glu Gin Glu Gin Ala Glu Glu Glu Glu Lys Leu Leu Ser Phe Phe Asp 

325 330 335 

CGT CAC GGA ACT GAA CGA CTC GGG AAA ATC GTG ACA TGG TGC TCA CAA 1109 

Arg His Gly Thr Glu Arg Leu Gly Lys lie Val Thr Trp Cys Ser Gin 
340 345 350 355 

TTG GAT GTT CTG ACG CAT AAG TCG GTG GGA TGC TTC GTG ACG CAT TGC 1157 

Leu Asp Val Leu Thr His Lys Ser Val Gly Cys Phe Val Thr His Cys 

360 365 370 

GGT TGG AAT TCT GCT ATC GAG AGC CTG GCT TGT GGT GTG CCC GTG GTG 1205 

Gly Trp Asn Ser Ala He Glu Ser Leu Ala Cys Gly Val Pro Val Val 

375 380 385 

TGC TTT CCT CAA TGG TTC GAT CAA GGG ACT AAT GCG AAG ATG ATC GAA 1253 

Cys Phe Pro Gin Trp Phe Asp Gin Gly Thr Asn Ala Lys Met He Glu 
390 395 400 
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GAT GTG TGG AGG AGT GGT GTG AGA GTC AGA GTG AAT GAG GAA GGC GGC 1301 

Asp Val Trp Arg Ser Gly Val Arg Val Arg Val Asn Glu Glu Gly Gly 

405 410 415 

GTT GTT GAT AGG CGT GAG ATT AAG AGG TGC GTC TCG GAG GTT ATA AAG 1349 

Val Val Asp Arg Arg Glu lie Lys Arg Cy3 Val Scr Glu Val lie Lys 



420 425 430 435 

AGT CGA GAG TTG AGA GAA AGC GCA ATG ATG TGG AAG GGT TTG GCT AAA 1397 
Ser Arg Glu Leu Arg Glu Ser Ala Met Met Trp Lys Gly Leu Ala Lys 

440 445 450 

GAA GCT ATG GAT GAA GAA CGT GGA TCA TCA ATG AAC AAT CTG AAG AAT 1445 
-Glu Ala Met Asp Glu-Glu-Arg-GIy Ser Ser=Met -Asn^Asn Leu Lys Asn- - — 

455 460 465 

TTT ATT ACT AGG ATT ATT AAT GAA AAT GCC TCA TAAGTTGTAC 1488 
Phe He Thr Arg He He Asn Glu Asn Ala Ser 
470 475 478 

TATATATGTT ATTATTGTTG TTATGGACGT CGAATTAAGT ATTAGTTAAA TGATATGTAT 1548 
TTAGAGGAAG GCCAAAACGG GCTACACCCG GCAGGCCACG GGTTGGAAAA GCCCGCCATG 1608 
ATTTAAAATA TATATTTTAA AATAAATATT TTCTACTATT AAACTAAAAA AAAAAAAAAA 1668 
AAA 1671 

[0 0 6 3] 
ga#I## : 5 
@g#J(DS£ : 1 4 3 7 

mw<DM : mm 

mom : -*St 

mm 

•• is x J (Peril la frutescens) 
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■BJO 

TTCAAAACTC ATAACGTGAT TGAGCTAATG TGCACATCTT CCTCTTCAAA GTCTACAGTG 60 

TCATCCTACC AGCATCATCA TGATCAATCT CTTTATAATG AGGAGAATGG AGTAACAAGG 12Q 

AGTGGGTTTT GTTACTCAGC TTCAACCTAC GTACGTACTA CTACTGACTC AACTCTCAAG 180 

AGAATGAATA TAATATATAA TGGGCGATAG ATCTTTGTAG ATATGTAGGT GTAGCCTGCA 240 

GGTGGTTAAT TAATTTCCGG TGTGGGAAAA TAAATAAATA AATAAATATA GCG ATG AGC 299 

Met Ser 
1 

AGC AGC AGC AGC AGA AGG TGG AGA GAG AAT GAG GGG ATG CGA AGG ACA 347 
_Ser_Ser_Ser_Ser _Arg_Arg Jrp^Arg^GJji ,Asn_GJ .uJGJ. jl Met ^Arg Arg_T.hr . . _ ._ _ _ 
5 10 15 

TTG CTG GGG TTG GGT TTG GGG CAG TTG GTT TCT TTC GAT TTG GCT ATC 395 
Leu Leu Gly Leu Gly Leu Gly Gin Leu Val Ser Phe Asp Leu Ala He 

20 25 30 

ATG ACC TTT TCT GCT TCT TTG GTT TCA ACC ACA GTG GAT GCA CCA CTT 443 
Met Thr Phe Ser Ala Ser Leu Val Ser Thr Thr Val Asp Ala Pro Leu 
35 40 45 50 

ACT ATG TCG TTC ACT ACA TAC ACT GTT GTG GCC CTG CTC TAT GGA ACC 491 
Thr Met Ser Phe Thr Thr Tyr Thr Val Val Ala Leu Leu Tyr Gly Thr 

55 60 65 

ATC TTG CTT TAC CGC CGC CAC AAA TTC TTG GTT CCA TGG TAC TGG TAT 539 
He Leu Leu Tyr Arg Arg His Lys Phe Leu Val Pro Trp Tyr Trp Tyr 

70 75 80 

GCT CTC CTG GGG TTC GTG GAC GTC CAC GGC AAT TAT CTT GTT AAT AAA 587 
Ala Leu Leu Gly Phe Val Asp Val His Gly Asn Tyr Leu Val Asn Lys 
85 90 95 
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GCA TTC GAG TTG ACA TCG ATT ACG AGT GTG AGC ATA CTG GAT TGT TGG 635 

Ala Phe Glu Leu Thr Ser lie Thr Ser Val Ser He Leu Asp Cys Trp 

100 105 110 

ACA ATC GTG TGG TCC ATC ATC TTT ACA TGG ATG TTC CTA GGC ACA AAA 683 

Thr lie Val Trp Ser He He Phe Thr Trp Met Phe Leu Gly Thr Lys 

115 - 120 125 130 

TAC TCT GTA TAC CAG TTT GTC GGT GCT GCT ATT TGT GTA GGA GGC CTC 731 

Tyr Ser Val Tyr Gin Phe Val Gly Ala Ala He Cys Val Gly Gly Leu 

135 140 145 

CTC CTC GTG CTT CTT TCC GAC TCA GGG GTC ACT GCT GCT GGT TCG AAT 779 

Leu Leu -Val Leu Leu Ser Asp Ser Gly Val Thr Ala Ala Gly Ser Asn 

150 155 160 

CCT CTT TTG GGT GAT TTT CTT GTC ATA ACA GGC TCT ATT TTG TTC ACA 827 

Pro Leu Leu Gly Asp Phe Leu Val lie Thr Gly Ser He Leu Phe Thr 

165 170 175 

CTC AGC ACT GTT GGT CAG GAA TAC TGC GTG AAG AGG AAA GAT CGT ATT 875 

Leu Ser Thr Val Gly Gin Glu Tyr Cys Val Lys Arg Lys Asp Arg He 

180 185 190 

GAA GTA GTA GCA ATG ATC GGT GTA TTT GGT ATG CTC ATC AGT GCA ACC 923 

Glu Val Val Ala Met He Gly Val Phe Gly Met Leu lie Ser Ala Thr 

195 200 205 210 

GAG ATT ACT GTG CTG GAG AGG AAT GCC CTC TCA TCA ATG CAG TGG TCT 971 

Glu He Thr Val Leu Glu Arg Asn Ala Leu Ser Ser Met Gin Trp Ser 

215 220 225 

ACT GGA CTT TTG GCA GCC TAT GTT GTT TAT GCA CTG TCC AGC TTC CTC 1019 

Thr Gly Leu Leu Ala Ala Tyr Val Val Tyr Ala Leu Ser Ser Phe Leu 
230 235 240 
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TTC TGC AC A CTC ACC CCT TTT CTT CTC A AG ATG AGT GGC GCT GCA TTT 1067 
Phe Cys Thr Leu Thr Pro Phe Leu Leu Lys Met Ser Gly Ala Ala Phe 

245 250 255 

TTC A AT CTT TCC ATG CTT ACA TCT GAT ATG TGG GCT GTT GCA ATT AGG 1115 

Phe Asn Leu Ser Met Leu Thr Gcr A3p Met Trp Ala Val Ala lie Arg 

260 265 270 

ACA TTC ATA TAC AAC CAG GAG GTT GAT TGG TTA TAC TAT TTG GCC TTT 1163 
Thr Phe He Tyr Asn Gin Glu Val Asp Trp Leu Tyr Tyr Leu Ala Phe 
275 280 285 290 

TGT CTC GTT GTT GTT GGA ATA TTC ATA TAT ACA AAA ACA GAG AAG GAT 1211 
Cys Leu Val Val Val Gly He Phe He Tyr Thr Lys Thr Glu Lys Asp 

295 . 300 . ... „_ 305 

CCT AAC AAT ACG AGA GCC CTT GAG AAT GGA AAC TTG GAT CAT GAA TAT 1259 
Pro Asn Asn Thr Arg Ala Leu Glu Asn Gly Asn Leu Asp His Glu Tyr 

310 315 320 

AGT CTC CTT GAG GAT CAA GAT GAC ACA CCA AGA AAA CCA TAGCTAGCTT 1308 
Ser Leu Leu Glu Asp Gin Asp Asp Thr Pro Arg Lys Pro 
325 330 335 

TGCCCACAAT CTTTTCATCA ACAGTTTTAA ATAATTCGTG AGGGGGAGAG AGATCGAGAT 1368 
ACTAATTAAT GGACGTCTAT TATATAGTTG GAGGTTTTTG TTTTATTTAT TTATTTGAGT 1428 
AAAAAAAAA 1437 
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